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(54) Programmable apparatus 

(57) A base unit (2) has a microprocessor (10) 
onboard and is programmable via a keypad (4). A drive 
is operable in accordance with a program input into the 
microprocessor in order to provide motive power to 
move the nravable element. The base unit may be 
derived from a telephone unit of conventional type, and 
liave wheels (6a,6b) drivable in accordance with the 
rriicroprossesor program. The t>ase unit may serve as a 
base for a constructional toy (which may have elements 
driven by the axles) arKi functions as an educational aid 
to introduce baste computer programming. 
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C>e5c^ptlm 

[0001 ] The present invention relates to programmable 
; fp}ara}us, and in particular to programmable apparatus 

■ y^^ used as teaching/learning aid and/or for 
^:^erjtaidlf^^ purposes. 

; [0002] According to the present invention, there is pro- 
i\^ed appamtus conprising: 

^ abase unit having a keypad; 
V) iL microprocessor onboard the base unit and pro- 
gmnruTiable via the keypad; and 
iil) drive means operable in accordance witii the 
program input into the microprocessor, the drive 
rnaans providing motive power to move the base 
unit and/or one or more other moveable elements 

■ 'irv which may conprise the apparatus. 

'I^^ The drive means is preferably provided 
base unit and controllable by the micro- 

prpcesGor. 

IptKWJ ft Js prefen-ed that the base unit comprises a 
housing. The microprocessor and also preferably the 
drive means, are preferably provided in the interior in 
the Kpttsing. In a preferred embodiment, the base unit 

: ppmpri^es a telephone unit housing. 

: [0005]:, . It is prefen-ed that the drive means conprises 
ifie or jnor^ electrically operated drive motors. It is pre- 
fe|Ted fiat drive means is provided to enable the base 
u^it tp,be driven over a support surface and also to ena- 
We the;ba5e unit to drive external mechanical appara- 

[OOPQ] , Jn a first embodiment the drive means may be 
arranged to drive the base unit over a surface. Desira- 
bly, one or more rotatable drive members (such as roll- 
ers, wheels or the like) are mounted to the base unit for 
this purpose. In a preferred entKxJiment. the base unit 
Is provided with a pair of rotatable drive members (pref- 
.eraWy wheels or rollers) mounted one on either side of 
the base urvl 

r[W)071 In an afternative embodiment (or additionally) 
the drive means may be configured to drive one or more 
moveable elements provided for the base unit. The 
apparatus may further comprise formations provided on 
the base unit for co-operation witfi complementary for- 
mations comprising educational construction elements 
such as building blocks, elongate sb-ips or the like. For 
example, use with educational constructional kits that 
are commercially available under the registered trade 
marks LEGO, KNEX or MECCANO is envisaged. The 
base unit may therefore be used as a base or adjunct for 
constructing models or the like using such construction 
kits. The drive means may be used to move selected 
constructional elements in accordance with a predeter- 
mined progreun dictated by the microprocessor. 
[0008] In one embodiment, the drive means is 
arranged to drive one or more axles to which respective 
base unit sipport wheels or rollers are mounted. The 
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wheels are preferably demountable from respective 
axles en^ling tiie relevant axle to be used to drive 
external mechanical apparatus such as for example 
gears, pulleys or the like comprising a toy construction 

5 an^ngement. Alternatively, or additionally, a drive axle 
may be provided dedicated to driving extemal mechan- 
ical apparatus and not intended to have the dual func- 
tion of driving the base unit over the support surface. 
Desirably drive motors (and hence drivirig axles) are 

10 arranged to be operated independentiy of one another 
in accordance with the program stored in the microproc- 
essor. 

[0009] It is preferred that tiie apparatus further com- 
prises display and/or illumination means (such as an 

15 LCD display window or l-ED*s) and/or loud speaker 
means and/or microphone means each having a 
respective input or output to the nticroprocessor. The 
display is preferably capable of displaying graphics apdi 
also text information. 

20 [001 0] The unit preferably canies means for recording 
and/or storing audio and/or visual data, and also prefer- 
ably for play back of the stored audio and visual dat^ 
[001 1 ] ft is prefen-ed that the apparatus includes a tel- 
ephone handset, which may advantageously, be 

25 secured in place onboard the telephone unit housing. It 
is preferred that securing means (such as a clip, dasp 
or the like), is provided to secure the telephone handset 
in posftion. 

[0012] The audio input into the unit may be provided 
30 by the microphone of tiie telephone system (erther via 
the handset and/or the *handsfree' microphone on the 
unit). The audio playback may for exarrple, be facilitated 
via tiie handset loudspeaker and/or a tiandsfree' loud- 
speaker integral in the base unH. 
35 [001 3] It is preferred tiiat the base unft is provided witii 
one or more digrtal or analog output sockets, connecting 
wrth the microprocessor and arranged to be connected 
to operate electrical devices such as for exarrple one or 
more lights, solenoids and/or electrically operated 
40 valves. 

[0014] Desirably the base unft is provkled wfth con- 
nection means for digrtal or analog inputs to the micro- 
processor; the respective inputs may be connected to 
input electrical devices such as swftches, and/or sen- 
45 sors or the like, ft is preferred that the base unft is pro- 
vided wrth marking means, such as a pen or other 
attachment arranged to be mounted for movement with 
the base unit. 

[001 5] Desirably the base unit is provided wrth means 
so for connecting the microprocessor to external program- 
ming means such as a personal computer (PC). 
[0016] Preferably, the apparatus includes a memory, 
(such as an EEPROM) associated wrth the processor 
and arranged to store programmed data. Desirably, the 
55 memory is provided onboard the base unrt, preferably 
wrthin the telephone housing. 
[0017] Apparatus features such as swrtches. drive 
motors/axles and external connections may be colour 
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ccxied to match colour coding on the relevant keypad 
keys which control programming of the relevant appara- 
tus feature. 

[0018] Desirably, the unit Includes a clock capable of 
displaying Yeal time' and or process operational time. s 
[0019] Remote control means is preferat}ly provided 
enabling renKste control or programming of the unit. For 
example, a hand held keypad may be used to remotely 
programme the apparatus, or a joystick may be used to 
control operation of the drive means. The remote con- io 
trol means typically operates via either infra red or radio 
means. 

[0020] The invention will now be further described in 
a specific emt>odiment by way of example only and with 
reference to the accompanying drawings in which; is 

Rgure 1 1s a perspective view of apparatus accord- 
ing to the Invention; 

Figure 2 is a block diagram of the microprocessor 20 
and ir^xjt/output arrangement mounted onboard 
the base unit; 

Rgure 3 is a schematic representation of the layout 
of a keypad for apparatus according to the inven- zs 
tion; and, 

Rgure 4 is an underside view of the apparatus 
according to the invention. 

30 

[0021] Refening to figures 1 to 4 of the drawings, the 
eipparatus. generally designated 1 , comprises a base 
unit in the form of a standard cfigital telephone unit hous- 
irig 2. provided with handset 3. keypad 4. and LCD dis- 
play window arrangem^t 5. An on/off switch 1 9 is also 35 
provided. 

[0022] A pair of drive wheels 6a/6b are mounted at the 
forward end of the housing unit 2 and driven by tsattery 
powered electric motors 8 provded internally of housing 
unit 2. A castor 9 is provided toward the rear of the 40 
housing (alternatively, a skid may be utilised). Operation 
of motors 8 to drive wheete 6a/6b causes housing unit 2 
to move over the support surface on which the appara- 
tus rests. 

[0023] Operation of the motors 8 is controlled by a 4s 
microprocessor 10 provkjed Internally of the telephone 
unit housing 2. Other outputs of the microprocessor 10 
are connected to the LCD output display arrangement 
5. telephone loudspeakers 11 a. 11 b and digital/analog 
output sockets 12. Keypad 4 is connected to microproc- so 
essor 10. enabling the microprocessor to be pro- 
grammed to produce predetermined output control 
stimuli to the relevant microprocessor outputs described 
abcve. A further microprocessor Input Is via micro- 
phones 13a. 13b which can be used to make audio ss 
recordings and to trigger vdce activated output. 
[0024] A help switch 24 triggers the production of spo- 
toen Information via loudspeaker 11a or lib in order to 



help the user operate the apparatus. In a preferred 
embodiment, the he^ switch is activated yvhen the 
handset 3 is lifted. r > • 

[0025] A volume control 20 allows the volume of loud- 
speakers 11a. 1 lb to be adjusted. 
[0026] Digital/analog input sockets 14 may also be 
provided to enable input to the microprocessor from 
other external sources, such as for example switches or 
sensors (eg. temperature sensors, photoelectric sen- 
sors, limit switches and proximity sensors). 
[0027] LCD display 5 is capable of displaying text and 
visual images and also includes a selectable clock dis- 
play. The dock may be used to control programmed 
functions of the apparatus. 

[0028] Additionally an input and output facility to 
microprocessor 10 is provided via a personal conputer 
(PC) link 15 which enables the microprocessor to be 
programmed via a PC (or programs downk>aded from 
the PC) rather than via keypad 4. The PC Iink 15 also 
enables data to be downloaded from the microproces- 
sor 10 to be output via a PC screen display, or eftoredin 
the PC memory. Data can also be stored in ah EEP- 
ROM memory 18 connected to miaoprocessdr.10. 
[0029] Figure 4 shows clearly the battery cnmpart- 
ment 21 for receiving d.c. t)atteries (whk;h niey Be 
rechargeable) used to conventionally power the'cqapdrc^^^^^^^ 
tus. Alternatively the appsu-atus may be run from mains 
electricity via a suitable transformer. 
[0030] As shown in figure 1 , an expansion pack slot 1 7 
Is provided In the unit housing permitting cine df a vari- 
ety of selected expansion packs to be used to iaxtmd 
the power and functionality of the appiEuatus. lYie 
expansion pack includes its own EEPROM imenrioiry 
which controls program functionality, data, demos and 
help information necessary to enable the. (jaft'ct^air 
expansion pack to operate in 'expansion pad^ 'rnbde. 
The data stored on the expansion pack EEPROM coufd 
relate to application specific Information dependent 
upon the users interests, needs or other factors (sucii 
as for example educational curriculum requirernentis). 
Additionally expansion packs could include a^icatibh 
specific hardware such as video, telecommuhkii^br^ or 
radio transmission and/or reception apparatus, defend- 
ing upon the user requirements. : v ' ' ■ 
[0031] A pen holder port 22 for receiving altmu-tong 
pen is shown on the underside of the unit In figure 4;aLS 
are the supporting feet 23. .■'•;-][ ^ .^^ 
[0032] The unit 2 can be used to powei" and bontrbl 
working models made from the leading construction 1^ ; 
such as Lego. KNex and Mecccmo. this' would allow 
working models to be created such as. for e3iaarnplid, a 
robot arm, a mouse which finds its way out of a maze, a 
set of traffic lights, a mobile crane, a pattern 'drawing 
machine, a walking 'thinking* dinosaur. To thte 'end, six 
velical fixing tubes 16 are provkJed In each corner and. 
mid-way along the length of each side. The tUbes; ^6 
extend right through to tfie underside of tiie unitJ The fix- 
ing holes are shaped and dimensioned and spaced so 
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j;!^ to ndpehre rods/construction elements from one or 
construction kit systems such as the 
::; Ifystenre atx)ve. To this end also wheels 

;;;|pii6b are demountable from the driving motor shafts 7 

• which shafts are then connectable to provide rotary 
: ; ;n^b^d^}cal drive to the external constructional kit struc- 

uiriBS^arid ain^ngements. 

jPOMl v exanple of operation of the apparatus 
desciitwd dbo^ will now be given in which the micro- 
processor is programmed by a keypad 4, arrangement 

; as sfiown in Rgure 3. The relevant numbers and icons 

; ;sHowi^ in figure 3 are related as follows:- 

tjeft motor forward 
n^;;: Both motors fonrard 
^ST: Jfiight motor fbnvard 
'ipi] ; Left motor reverse 

5 ' Both motors reverse 

6 Ftighrt motor reverse 

7 Output 7 on 

8 Output 8 on 

9 Output 9 on 
n Pulse 
0 Output 0 on 

Ji Start recording 
M Change mode 
; P : Start playback 



PK)34J In Its sinplest Mode. 'Action Mode*, the tele- 
phone unit 2 can be driven by single key presses on the 
telephone keypad 4. Pressing any key for a second time 
reverses the action {for example turns off the motor or 
output or stops recording). Pressing *AII off* (#) 
switches off all outputs and motors. 
[0035] The LCD display 5 shows the function of each 
key as it is pressed; for example 'Output 7 on' is dis- 
played when the 7 key is first pressed. Pulsing* an out- 
put or motor pulses the current to the output or motor in 
a regular 'on/off sequence. This will flash a light con- 
nected to a digital output 12, or slow down a motor 8. 
The output or motor which is pulsed will be the one most 
recently activated, for example pressing key 7 followed 
by the pulse key will flash the light or other device 
attached to output 7. 

[0036] The ability to 'record' is a similar concept to 
recording on a cassette recorder or video recorder (or 
the 'Macro' facility in a worc(processor). When the 
•Record' key (R) is pressed, the following key stroke 
sequence input is stored as a "procedure' (including the 
nunrd>er of milliseconds each key is in operation), until 
the 'record' key (R) is pressed again, to stop recording. 
Pressing the 'Playback* key (P) will operate the appara- 
tus (including the relevant outputs) in accordance with 
the recorded sequence of keystrokes. A simple example 
of the use of 'Playback* (P) is to 'program' the telephone 
unit 2 to trav^ round the four sides of a square. 
[0037] Action mode is designed for beginners to mas- 
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ter the telephone unit 2. and for younger children to 
learn the concepts of control and of simple program- 
ming, via 'Record' and 'Playback*. 
[0038] The loudspeakers 11 a, 11 b can optionally pi^- 
vide spoken 'hefp' information to assist a new user ;to 
learn how to operate the apparatus. 
[0039] For more advanced users a furttier 10 Proced- 
edures can be recorded and played back by entering a 
number key 0-9 immediately following the 'record' (R) or 
'playback* (P) key. 

[0040] Procedures may also be triggered" by external 
events such as switches closing, a sound at or above a 
predetermined level (or at a predetermined frequency), 
sensors detecting a change, or a predetermined time of 
day being reached. A simple example would be for a 
Procedure to be ft-iggered at 9 o'ck)ck 
[0041] Extra modes of operation are provkied in addi- 
tion to Action Mode, via tfie Mode key(M). These 
include: 

•Music' Mode, in which the keypad 4 acts as a music 
keyboard. 

'Sound Effects' Mode, in which the keys of the key- 
pad 4 trigger different sound effects. 

'Voice* Mode, in which voice or other audio input 
can be recorded via the microphones 13a, 13b and 
subsequently played back via loudspeakers 
11a,11b. 

'Demo' Mode, in which demonstration Procedures 
can be played back. 

'Clock' Mode, in which the time of day can be dis- 
played and reset, and a time preset to trigger a Pro- 
cedure. 

'Language' Mode, in which the language used for 
spoken Help information can be changed. 

'Local Programming* Mode, in which Procedures 
can be displayed line by line as corrputer programs 
on the LCD 5. In this Mode Procedures may also be 
edited via the keypad 4, and new commands 
entered, such as 'repeat' and 'next'. 

[0042] The functionality of the various modes is deliv- 
ered via a Standard Program written for the Microproc- 
essor 10. This standard program (and any data entered 
by the user such as, for example Procedures and audio 
recordings) are stored in an EEPROM memory 18 in the 
telephone unit 2, so that turning off tfie power to the tel- 
ephone unit 2 does not tose the main program or the 
Procedures held as data or the audio recordings. 
[0043] Some users of the apparatus may not wish to 
progress beyond Local Programming Mode. However, 
for tfiose with access to a PC (for exanrple an IBM-com- 
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patible running Windows 95) a Remote Programming 
Mode Is available. This mode allows users to create and 
edit telephone unit 2 Procedures on a PC screen, to test 
telephone unit 2 Procedures via a simulation on the 
screen, and even to write programs to replace the 
microprocessor's 'standard* program. 
[0044] Remote Programming Mode is activated by 
connecting the telephone unit 2's output sod^et to a 
PC's standard serial or parallel socket. The following 
PC-based facilities are then available:- 

a) Procedures already recorded in the telephone 
unit 2 memory can be 'uploaded' to the PC. dis- 
played on the saeen, saved to removable (or 
remote) data storage media, printed out and the 
like. 

b) Procedures can be entered at the PC, existing 
procedures edited, and the revised set of Proce- 
dures downloaded again to the telephone unit 2 
memory. 

c) Graphical simulation of the telephone unit 2 on 
the screen of the PC will enable the Procedures to 
be tested before they are downloaded. This todlity 
will simplify the process of 'debugging' more com- 
plex sets of Procedures. 

d) Programs may be developed and downloaded by 
progranrvners using the programming language in 
which the telephone unit 2's nricroprocessor is itself 
programmed. 

e) Audio recordings entered via the miaophones 
13a. 13b may be uploaded to the PC and saved. 

f) Data logged from switches and sensors 14 may 
be uploaded, saved and analysed. 

[0045] The external programming facility enak>les 
more complex logic to be written, and the operation of 
the keys 4 on the telephone unit 2 to be modified if 
desired. This facility woukJ be of particular interest to 
tr\<^e advanced school students or conrputer program- 
nrjing enthusiasts. It also permits the telephone unit 2 to 
be permanently reprogrammed to cary out a specific 
task (for example to operate and control a complex 
mechanical model). 

[0046] Once the desired changes to the telephone unit 
2^ Procedures or intemal programming have been 
rhade and downloaded, the link 15 to the PC can be 
renrx>ved. arKi the telephone unit 2 again operated as a 
stand-alone device. 

[0047] It can be seen that the potential for the appara- 
tus could be taken beyond the immediate benefits for 
children. For instance, the telephone unit 2 would make 
an excdient base for the developm^ of easy-to-use 
aids for the disabled. 

[0048] The use of off-the-shelf components for the 
building of the apparatus 1 leads to a minimisation of 
costs arKl ease of construction/assenrdsly. 



Claims 

1 . Programmable af^aratus comprising: 

6 i) a t>ase unit having a keypad; 

ii) a microprocessor onboard said base unit 
and programmable via said keypad; 

iii) at least one movat)le elenrent provided on 
said base unit; arxl 

10 iv) drive means operable in accordance with a 

program input into said microprocessor, said 
drive means being arranged to provkle niotive 
power to nnove said movable element. 

IS 2. Apparatus according to claim 1 . wherein said drive 
means is provided onboard said base unit and is 
controllat>le by said microprocessor; and/or, 
wherein said base unit comprises a housing arKi 
whereiri said microprocessor and said drive means 

20 are provided in the interior of sakil housing: 

3- Apparatus according to claim 1 or claim 2, wherein 
said base unit comprises a telephone unit housing 
(the apparatus preferably induding a telephone 
25 handset and preferably securing means for secur- 
ing the telephone handset in place onboard the 
base unit housing.). 

4. Apparatus according to any of claims 1 to 3, 
30 wherein said drive means conprises one'br 'more 

electrically operated drive motors; and/or wherein 
said drive means is arranged to drive the Ba^ife unit 
over a surface (preferably wheren a pair 6f rbtata- 
ble drive members mounted one on either side of 
35 said base unit); and/or wherein the drive irieans Is. 
configured to drive one or more movable eilemmts 
provided for said base unit. 

5. Apparatus according to any preceding daim, fiir- 
40 ther comprising formations provkied on the basa 

unit for co-operation with conrplementary fbrririia- 
tions comprising educational construction diem^itts 
such as txjikJing blocks, elongate strips or^the like; 
and/or further conprising illumination means 

45 including an LCD display window or LED's arxl/or 
loudspeaker means and/or microphone means 
each having a respective input or output to the 
microprocessor, spoken help informatiofi arvl/6r 
sound effects/music preferably being playable via 

so the loudspeaker means. 

6. Apparatus according to any preceding dairri,^ 
wherein: 

55 i) said base unit is provided with one :or more 

digital and/or analog output sockets, connect- 
ing with said microprocessor and arranged to 
be connected to operate electrical devices, the 
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electrical devices preferably inducGng one or 
more lights, solenoids and/or electrically oper- 
ated valves; mdJoT, 

iO said base unit is provided with connection 
■X'd means for digital or analog inputs to the micro- 
■ ^ ; processor wherein the respective inputs may 
. be connected to input electrical devices such 
as switches and/or sensors or the like; and/or. 
; iii) said base unit is provided with means for 
connecting the microprocessor to external pro- 
? gramming means such as a personal computer 

i(pc). 

7. A|:^>aratus according to any preceding daim, 
. wherein: 
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b sak:! base unit Is provided with marking 
^ . m^s, such as a pen or other attachment, 
arranged to be mourrted for movement with the 
base unit; and/or. 20 
^ ii) wherein sard apparatus comprises a mem- 
; ^; ory (such as an EEPROM) associated with the 
processor and arranged to store programmed 
. data, preferably provided onboard said base 
unit, the memory preferably being arranged to 2s 
store audio recordings desirably entered via a 
micriphone provided in the handset or base. 

8- Apparatus according to any preceding claim, 
wherein the drive means is operable to drive an 30 

; external mechanical arrangement, the external 
mechanical arrangement comprises a movable ele- 
mait of a toy constructional kit assembly. 

9, Apparatus according to any preceding daim, 35 
wherein the drive means is an^anged to drive one or 
more rotatal)le support members on which the base 
unit is siflDported to be moveable, the same respec- 
tive drive means being arranged to be operable to 

; . drive an external mechanical arrangement such as 40 
a movable element of a toy constructional kit 
assembly. 

10. Apparatus according to claim 22. wherein the rotat- 
able support member is demountable from the drive 4s 
means thereby enabling the drive means to connect 
with arKi drive the external mechanical arrange- 
ment such as a movable element of a toy construc- 
tional kit assembly 

so 
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